TANK FOR A CARBON- AND HYDROGEN-CONTAINING FLUID 



BACKGROUND AND SUMMARY OF INVENTION 



ipp t o 



3PP 



van i c n 



laims the r • r : r ; t y of Germ^r: 

M7.i, filea 1 e .autre r 24, i " A , f :o: 

expressly 1:1: jrporated by r-:4"eren;>: 



The present 1 n voce t i on relates : j a tank and use of the 
tank f":>r receiving a oarroon- and hydrogen- :;^tiim:e: fluid for 
supplying a fuel cell system. 



15 



-crown to operate vari :us systems with different 
pe ratmg media, such as fc-r example fuel :e.l Is with 
methanol. In a fuel cell system, hydrogen is obtained from 
the operating medium and is made to react with c-xyger: under 
controlled conditions in the fuel cell. The electrical power 
obtained in this way can be used by electric lo-ads. 



Liquid operating media : f e r a high storage density for 
hyoro>gen. In particular when fuel cells are used in non- 
20 static-nary systems, suoun as vehicles fc r instanooe, there are 

restrictions both with respect to the space available and with 
respect, zo safety cocas 1 derac nors regarding the t ratspor ta t ion 
and/or storage c< f relatively large volumes c- f hydrogen gas. 
Si.milar.ly, 1 4 : is necessary in particular for fuel cod ' 



A race advantage o f using 0 pe rati ng media such as 



ethane 1 or other •; 00 n - arid hydrogen- con t a in i n g 
cat :o- u n..n: . , for ox amp 1 o , can. 'r-c made :-voa : dud - 



u : a s 



# 



i ; ro:c:.ype5 or : • . cexx venicie^ are ..a e r x to a with : ; x 
■ f shorn! rally hi ah purity (for example me t nan a 1 or aamethy 1 
: tnory bo:3 is-:; undesirej aiaitives in the ipe r a t i :t a medium are 

n ah-: i'.oi cell system. In trie ather ninl, in the caamme r c i a I 
p - • r - ; ; 1 : . : fo.ol -e 1 I voi: ei, whian • • u . ; o : \ \ ■ ; wit;i sum 
.n opera: i. medium a: filling statians, a u : no r aegreo >f 
:ontamina t : on : he a p>e ra t mg medium t.nan is ac sep a alt 1 e wi:.:i 

.he vari :u? anemi c a 1. 1 y aative re jioac of the faiel aell system 
ius t lie expe a t e :i r<a aause :> f the ous t-ama ry t t anspor : rc a a es and 
ranepa r :. me t n a ;is . 
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I u !ah ] ° r 1 / 9 5 / a h >: - r 
a peraa i ng m^o i am a f f ue 1 roll 
means fa>r methanol is usei. 



deso r : p a 



a a an. a r a r an 
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It is the object cf the p».reserat irven: ion tc provide a 
tank for carbon- and hydrogen-containing fluids which is also 
sui tah 1 e fa r f luids of haw pur i ty . 

The t ank a oca rd ing t a the present 1 nvent i caa far r ece i ving 
a carbon- and hydrogen-containing fluia has an inlet and an 



u:ae 



- o 



or the f lui d, w ith at. I a- as t one s t ra miug means f a>r 



the fluid, whicn is intended far cleaning the fluid, being 
arranged b e a w e e n a h e inlet and the out L e t . 



advantage is that contaminants which get 



# 



, :oo : : : : may 7 re us-:: a ror recalling ±1 qui. a care an- ana 



:arbo:os; c. i ethers, prefer aoly aine 



:■■ In a pi'eferre :: uee :>f the :. an 0 far cleaning an jpera V, 1 n a 

re- e: u: in r : ... - : i i . ye Co., ore fera^iy : n a : ae I cod 1 

veni le, : he ca tnl yLie oompocents ::on:.aire :i ire tne system 
'e.g., re fer::ere, CO o>: 1 c: a t. 0 rs ^r.d/er the fuel :ei O are 
perfected a :rairisr catalyst c en t am ieia t i :»n . Fere ee rnier e, 
10 rue:, alii.:: E'e^np-rrieree seen as p i pe 1 i.nes , neat exchange rs and trie 

i ike are- preeetie against rorrceive core, am i n arc s , thereby 
rjrrl:reir : tre i r servi re Li f e . FartherniC' re, rpeuatirg costs 
' -n : be save:!, sir.:- the prir.es for cp>era:.irea meaia of 
eornircrcial puri - y are cocside 
15 the necessary high purity. 
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Avoidance of possible c 1.-:: gg.i ng of lines ar 
.0 be regarded as a further advantage. For in- 
rvapc-rato-rs usual ly have narrow (channels, whi c: 
' ] ogged by corut and riant s . 



. passages is 
a nee, 

can easily b< 



A further preferred use of the tank concerns use in a 
filling installation for fuel ce.1.1 vehicles. In this- case, 
cleaned or at .beast prec leaned c per at frig medium can be filled 
into a vehirLe operated ins; irec: ly or directly on this 
<: p era t ing medium . 



11 .> w : ro: 2 



L. 1. ■ J i i VV r 



c o n j u n c t 0 o n with t n e a c 0: omp a n y 1 n g a r a w 1 n g s . 



BRIEF DESCRIPTION OF THE DRAWING 
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The present invention is described oelow for a preferred 

-rrntair.in? fluids whi rh 5 re used 



tank for :-arb::r:- an;i hydrr.j 



as operatin:? media t:r fuel -ells 

er, 

:r.e:iium, ku-; :-an also u:-;ed f C :r 



/ part i :ularly pi ere-rably 
£!uio. However, the present ir^r- 
rstri •• ed -:o th: s operat.:.: 



-TH-thar. •: 1 as p. ^ ; ; ; 



present i.r.ver.t ..en is not 
m, but :-an als<^ j-.. 

r:h6r ,:p€:ratit: ? m ^ 5 ' ^ articular, the tank 
»uitab..e : ji water a:iii/-. r ~ , J;it ,, /np ,.^ r . 

" • "•■"■ /nel " ar ''- L mixture. Tne tank 

° e U£e3 f,:r :il ^id ,na ,.se:;us fluids. Th, t v , i ... 
Preferably used : .• :ari;cn-c,-a;mna nvdr,,er 

particularly preferably for U,,,c ; which also have oxygen - or 
example, aicohMs, hyaroca rb ,r:s , ethers, r esters. ' ~ 

Trio tank G reoresR-pH - * v, ^ 

' ""' *'* i ^ UI -' nas as straining 

— ns . a eleanin,, ,,an S for a fluid B. Fluid B reore.^s an 
■-'berating medium, f - r example fc-r a fuel c;ell sysr fI „ 
framing means D is preferably formed by a composite b„v E 
which is made up of various zones 1, 2, 3, 4, 5. n,e " ' 

straining means D has the ooeratinq medi-m R F 1 - 

. - -iLi.ie, meoiurr. B flowing through 

^ it. in this sequence. The direction of fi-. w - hf 

i — i . ol ri.'W ..... .he cperafang 

mecaum B is indicated by an arrow. The zones 1, 2, - 4 5 

"; ef :; abiY -*' Ke UP in ea '^ h — constituents separate! fro m 
the fluivl 3. 



Ea;:h z~ 1 ' \ j : r- , . 

~ ' "' ' ' :s of ^ liferent permeability for 
airferent constituents 01 tne operating medium 5. The 

composite h:dy E preferably h-.s =. r : p - r ... -.. 



In 3 Particularly preferred tank 3 f 
operating medium, zone i of ~ 



r methanol as the 
r.eans 1 is ,-, 
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^ - ^ pl ir -^Pounas. Ine sequence cf -he z.nes ma* 



)urs " £lso deviate fr:m that aescrihei. 



: r •'• : o-r - v "o i materials * > t r 0 >-~o*-w . • 

— ■ - e:u v. r ,_ nyar jcar):ons 

rfh>.or ^1 -"I'io' 1 ^ t t -e -sv- - + 

° ' J ' tr L - ,Jii *- - : / *-^:ers and dimethyl etr.e r a r*-> 



" - - 'h;t: : c:rlyin ^r,1 w- 

- L a - ^ tor t r 1 e 



.tes . ?i ef er red 

^ -'al 

ether metal salts 



r: ' J '— are -o-Pper oxide arui/er eth 



d/ i -r 



; i 



riange rehire' 



Particularly t rout lesome cent aminant s :_n fuel eell 
PeratLr,J me ° la su ' : * a ^ methanol are particles, raraffirur 

r:y:ir= - :arl:::nS ' Urinated :tdr::arb,ns and incrgaore ::hlorrne 
oe:r pounds , more 1) ros 1 i v n ..u r ^, T . u -. ■ - 

" - y ll ^ 4 ° , ?" n ha^raes ana i::organi.:; halogen 
compounds, hiaher ^p.ohoi. Hi^^u.^ 

— ^ne:, esters, Ketones, 

S:Xphur ^pounds and additives (flame colorants, coloring 

agents, odour-imparting agents) . 



Particularly preferred adsorber materials whicn are 

-cpper 



£ ' Uit5ble for use in - tar;}: G are activated carbon; 



c;,:de; zeoLitic molecular sieves; surface-rich meta* cri-^s 

tOT eXample Sia ' Mq °' - -^e other metal ,xrdes; and ion 

exchange r esi ns . 

A fUrth€ r Preferred tank G has as straining means D a 

Zb Sir: - le zonfe ' which ^ f-rmed from a mixture of different 
a use rber mater 3 a Is . 



. he 



v¥ ! - 1 - 1 "-'i - on c: err: 
^oxt. jr- t: tm: desired 
mol--eular sieve mav be 



■n con vers: 



1 v\ ,; n a rreoccr a re - on 
)n from a euros f a nee 
peratiiiq medium can take place. A 
particular for this ourreso. 



is eel 




1 



c f a t. 5i i . .< z js an oper^:..i r.g medium :ar:< ir. 

•:• 1 e o r as an ^Dt-ra: i no mooiium t ir.-: in a fill:: 



ir.::ta 1 1 at ic n to r fuel ceil vehi 
favourable . 



I : is aiso pre ferret t: arrange a tank G direct iy in a 
f eel cei 1 system, such as f : r instance in a f ue 1 supp.l y 1 in»: 
aneaa o f an evap or at .or f or e vapor at l ng the 1 iqu id operat i ng 
medium. Cuch a cleaning means is expedient. 1 y f i. ttea on uhe 
in flooo s ide , w i. t.h re spec t. to the d i reel io u of" f .1 ow o f the 
op era. t i ng medium, ahead ■: f those components that are to be 
or ot ec t ed aqa ins t contain i nan: s . 



Co n tam i nat.ed me than : 1 is passed through the? s t r a. Lning 
means io o f the tank. As this happ ens, the contaminant s a r *: 



■trio; par t: icul ar advantage is hi 
one rati :oa moci i urn can ore f e r ah 1 y h a 1 



i earn n a 




The tar.k G ace 
h a s an i nd i c a tcr, w 
st raining means u, 
is par: icuUrly exp 
ex ihangeab L y a r rang 
be inserted when re 
in acc'j rdan ::e with 



rding tc the present inventi.cn preferably 
;i.ch indicates the filling level of the 
su-h as for instance "full" or "empty" . It 

iient if the straining means o is 
ed, so that a fresh straining means o can 
_ jirea at certain changing intervals and/or 
a fill mo-. level, rnii tat ion. 



The- tank <\ 
medium of hyin; 



is preferably used t 
'art-ens anl chlorine ■ 



clean an operating 
ompouricis , In parti eular 



rants ot ai 



as abeet 10 ppb ar 



.c the 



